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DETAILED ACTION 

Specification 

1. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC§ 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 5-11, 15-21, 36-37, and 46-47 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

4. Claims 5-11, and 15-21 rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential structural cooperative relationships of elements, such omission 
amounting to a gap between the necessary structural connections. See MPEP § 2172.01. The 
omitted structural cooperative relationships are: location, engagement with other structural 
elements, and structural limitations of elements including a first, second and third "check 
valves," and a first and second "pressure sensor" are not set forth by the claim. One of 
ordinary skill in the art could not ascertain how these elements contribute to the claimed 
invention and render the claims as listed indefinite. 

5. Claims 36-37, and 46-47 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential steps, such omission amounting to a gap between the steps. 
See MPEP § 2172.01. The omitted steps are: how the invention as claimed forms two pistons 
with a size ratio of "about" 3.5 to 1, and provides a stroke of "about" 6 inches. The method 
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claims limit the invention in such a way that one of ordinary skill in the art could not ascertain 
whether the invention is changing in structural form to create a size ratio or a stroke length. 
The terms "forming," and "providing" are not steps of using the claimed invention, as recited in 
the claims, but steps of making elements within a pump. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

7. Claims 1-3, 5-9, 25-27, and 29-32 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Valavaara 4,734,013. Valavaara, in figures 1-2, teaches all the limitations as 
substantially claimed for a pump including: a housing 20 having a first chamber 24 and a 
second chamber 74, the first chamber 24 having a first inlet 36 and a first outlet 49, the second 
chamber 74 having a second inlet 80 and a second outlet 88, the second inlet 80 being in 
communication with the first outlet 49 of the first chamber (col. 7 II. 53-55), a first piston 12 
positioned within the first chamber 24, a second piston 14 positioned within the second 
chamber 74 and secured to the first piston 12, the diameter of the first piston 12 being larger 
than the diameter of the second piston 14, see figure 2, a drive system 52 for reciprocating the 
first 12 and second 14 pistons in unison within the first 24 and second chambers 74 such that 
when the first piston 12 is moving in an expansion stroke, fluid can be drawn into the first 
chamber 24 through the first inlet 36, and the second piston 14 is moving in a compression 
stroke where fluid can be expelled from the second chamber 74 through the second outlet 88 
(col. 7 II. 64-65), and when the first piston 12 is moving in a compression stroke the second 
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piston 14 is moving in an expansion stroke where fluid can be expelled from the first chamber 
24 through the first outlet 49 and into the second chamber 74 through the second inlet 80 
(col. 11. 34-40); a connecting member 16 for securing the first 12 and second 14 pistons 
together in a spaced apart manner along a common axis, figure 2, and extending between the 
first 24 and second chambers 74; a connecting member 16 includes a threaded screw 18, the 
drive system 52 including a rotatable nut 54 engaged with the threaded screw 18 and a 
reversible motor, rotary drive device on valve shaft of claim 2, for alternately rotating the nut in 
opposite directions, to cause reciprocating linear translation of the connecting member 16 and 
pistons, 12 and 14, (col. 3 II. 17-25); a check valve system, 102 and 104 of embodiment of 
figure 1 or in the alternative 242, 256, and 258 in the embodiment of figure 6, for preventing 
back flow through the pump; further figure 6 of Valavaara teaches a check valve 242 for 
preventing fluid from exiting a first chamber 232 through a first inlet 246; a second check valve 
256 for preventing fluid from exiting a second chamber 235 through a second inlet 254; and a 
third check valve 258 for preventing fluid from entering the second chamber 235 through the 
second outlet 260; and a piston position sensing system, 43, 68 and 78. 

Further Valavara teaches all the limitations as substantially claimed for a method for 
pumping fluid including: positioning a first piston 12 within a first chamber 24 in a housing 20, 
the first chamber 24 having a first inlet 36 and a first outlet 49; positioning a second piston 14 
within a second chamber 74 in the housing 20, the first 12 and second 14 pistons being secured 
to each other, via 16, and each having a diameter, the diameter of the first piston 12 being 
larger than the diameter of the second piston 14, figure 2, the second chamber 74 having a 
second inlet 80 and a second outlet 88, the second inlet 80 being in communication with the 
first outlet 49 of the first chamber 24, and reciprocating the first 12 and second 14 pistons in 
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unison within the first 24 and second 74 chambers with a drive system 52 such that when the 
first piston 12 is moving in an expansion stroke, fluid is drawn into the first chamber through 
the first inlet, and at the same time, the second piston is moving in a compression stroke where 
fluid is expelled from the second chamber through the second outlet, and when the first piston 
is moving in a compression stroke, the second piston is moving in an expansion stroke where 
fluid is expelled from the first chamber through the first outlet and into the second chamber 
through the second inlet (col. 8 11.4-40); securing the first 12 and second 14 pistons together in 
a spaced apart manner along a common axis, figure 2, with a connecting member 16 extending 
between the first 24 and second 74 chambers; a method in which connecting member 16 
includes a threaded screw 18, the drive system 52 including a rotatable nut 54 engaged with 
the threaded screw 18, the method further comprising alternately rotating the nut 54 in 
opposite directions with a reversible motor, rotary drive device on valve shaft of claim 2, to 
cause reciprocating linear translation (col. 3 II. 17-25) of the connecting member 16 and 
pistons, 12 and 14; a method comprising preventing back flow (col. 7 II. 56-63 and col. 10 II. 
23-26, and 39-44) through the pump with a check valve system, 102 and 104 of embodiment of 
figure 1 or in the alternative 242, 256, and 258 in the embodiment of figure 6; preventing fluid 
from exiting a first chamber 232 through a first inlet 246 with a check valve 242; preventing 
fluid from exiting a second chamber 235 through a second inlet 254 with a second check valve 
256; and preventing fluid from entering the second chamber 235 through the second outlet 260 
with a third check valve 258 of the check valve system, as discussed above; and sensing piston 
position with a piston position sensing system, 43, 68 and 78 (col. 6 II. 34-50). 
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Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. . The factual inquiries set forth in Graham v- John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

10. Claims 1-12, 14-22, 24-36, 38-46, and 48 are rejected under 35 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Jones 4,85,967 in view of Ganzel 6,079,797. Jones 
teaches all the limitations as substantially claimed in figure 4 for a pump comprising the 
following: a housing 30 having a first chamber 410 and a second chamber 24, the first chamber 
410 having a first inlet 222, the second chamber 24 having a second inlet 28, a first piston 240 
positioned within the first chamber 410, a second piston 32 positioned within the second 
chamber 24 and secured, via 40, to the first piston 240, the first 240 and second 32 pistons 
each having a diameter, the diameter of the first piston being larger than the diameter of the 
second piston (col. 7 II. 26-28) a connecting member 40 for securing the first 240 and second 
32 pistons together in a spaced apart manner along a common axis, figure 4, and extending 
between the first 410 and second 24 chambers, the connecting member 40 including a 
threaded screw 43, a drive system (col. 6 II. 31-44) for reciprocating the first 240 and second 
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32 pistons in unison within the first and second chambers such that when the first piston 240 is 
moving in an expansion stroke, fluid can be drawn into the first chamber 410 through the first 
inlet 222, and at the same time, the second piston 32 is moving in a compression stroke where 
fluid can be expelled from the second chamber 24, and when the first piston 240 is moving in a 
compression stroke, the second piston 222 is moving in an expansion stroke where fluid can be 
expelled from the first chamber 410, the drive system including a rotatable ball screw nut 40 
engaged with the threaded screw 42 and a reversible motor 60 for alternately rotating the nut 
44 in opposite directions to cause reciprocating linear translation of the connecting member 40 
and pistons, 240 and 32 (col. 5 II. 16-21); a check valve system, 726, 728 and 780 of the 
embodiment in figure 5, for preventing back flow through the pump (col. 7 II. 50-58 and col. 8 
II. 9-12); a piston position sensing system, 780 and 742; a first pressure sensor 780 for sensing 
pressure in the first chamber 410; a second pressure sensor, element 742 of the embodiment in 
figure 5, for sensing pressure of fluid expelled from the second chamber 32 (col. 8 II. 42-44); a 
pump wherein the diameters of the first and second pistons have a difference in size of about a 
3.5 to 1 ratio (col. 7 II. 15-17); and a pump capable of pumping about 0.5 in 3 of gas at about 
2200 psi per cycle (col.l II. 26-30 and col. 9 II. 35-38). 

Further Jones teaches a method for pumping including the following: positioning a first 
piston 240 within a first chamber 410 in a housing 30, the first chamber 410 having a first inlet 
222; positioning a second piston 32 within a second chamber 24 in the housing 30, the first 240 
and second 32 pistons being secured to each other, via 40, and each having a diameter, the 
diameter of the first piston 240 being larger than the diameter of the second 32 piston, the 
second chamber 24 having a second inlet 28; securing the first 240 and second 410 pistons 
together in a spaced apart manner along a common axis with a connecting member 40 
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extending between the first 410 and second 24 chambers; reciprocating the first 240 and 
second 32 pistons in unison within the first 410 and second 24 chambers with a drive system 40 
such that when the first 240 piston is moving in an expansion stroke, fluid is drawn into the first 
chamber 410 through the first 222 inlet, and at the same time, the second piston 32 is moving 
in a compression stroke where fluid is expelled from the second chamber 24, and when the first 
piston 240 is moving in a compression stroke, the second piston 32 is moving in an expansion 
stroke where fluid is expelled from the first chamber 410; the drive system 60 including a 
rotatable ball screw nut 40 engaged with the threaded screw 42 and a reversible motor 60 for 
alternately rotating the nut 44 in opposite directions to cause reciprocating linear translation of 
the connecting member 40 and pistons, 240 and 32 (col. 5 II. 16-21); and preventing back flow 
through the pump with a check valve system, 726, 728 and 780 of the embodiment in figure 5 
(col. 7 II. 50-58 and col. 8 II. 9-12); sensing piston position with a piston position sensing 
system 780; sensing pressure in the first chamber 410 with a first pressure sensor 780; a 
method including sensing pressure (col. 8 II. 42-44) of fluid expelled from the second chamber 
24 with a second pressure sensor, element 742 of the embodiment in figure 5; forming the 
diameters of the first 240 and second 410 pistons to have a difference in size of about a 3.5 to 
1 ratio (col. 7 II. 15-17); pumping about 0.5 in 3 of gas at about 2200 psi per cycle (col.l II. 26- 
30 and col. 9 II. 35-38). 

Jones fails to teach the following limitations taught by Ganzel for a pump and a method 
of using including: a housing 1 having a first chamber 25 and a second chamber 26, the first 
chamber having a first inlet 51 and a first outlet 56, the second chamber 26 having a second 
inlet 55 and a second outlet 52, the second inlet 55 being in communication with the first outlet 
56 of the first chamber 25, fluid can be drawn into the first chamber 25 through the first inlet 
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51, and at the same time, a second piston 20b is moving in a compression stroke where fluid 
can be expelled from the second chamber 26 through the second outlet 52 and when the first 
piston 20a is moving in a compression stroke, the second piston 20b is moving in an expansion 
stroke where fluid can be expelled from the first chamber 25 through the first outlet 56 and into 
the second chamber 26 through the second inlet 55 (col. 4 II. 21-34); a first check valve 53 for 
preventing fluid from exiting the first chamber 25 through the first inlet 51; a second check 
valve 56 for preventing fluid from exiting the second chamber 26 through the second inlet 55; a 
third check valve 54 for preventing fluid from entering the second chamber 26 through the 
second outlet 52. It would have been obvious to one having ordinary skill in the art at the time 
of invention to provide the first and second outlets, the linkage between the first outlet and the 
second inlet, and the three check valves of Ganzel to the pump of Jones to create a high 
pressure screw pump capable of producing the high pressure of Jones (col. 1 II. 25-35) with a 
reduction in noise due to vibration (col. 1 II. 41-49). 

11. Claims 13, 23, 37 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jones 4,856,967. Jones teaches the invention as substantially claimed and discussed 
above but fails to teach first and second pistons having a stroke of about 6 inches but it is well 
settled in the art that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art, In re Alter, 
105 USPQ 233 such that one skilled in the art would have been motivated to provide the 
adjoined pistons of Jones having a stroke length of 6 inches to displace a precise volume of 
high pressure gas as required of a fluid pump (col. 3 II. 12-20). 
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Conclusion 



12. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure are cited on form 892 herewith. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Leonard J. Weinstein whose telephone number is 571-272-9961. The 
examiner can normally be reached on Monday - Thursday 7:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ehud Gartenberg can be reached on 571-272-4828. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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